Many women undergo cesarean delivery without problems, however some experience significant pain after cesarean section. Pain is associated with negative short-term and long-term effects on the mother. Prior to women undergoing surgery, can we predict who is at risk for developing significant postoperative pain and potentially prevent or minimize its negative consequences? These are the fundamental questions that a team from the University of Washington, Stanford University, the Catholic University in Brussels, Belgium, Santa Joana Women's Hospital in São Paulo, Brazil, and Rambam Medical Center in Israel is currently evaluating in an international research collaboration. The ultimate goal of this project is to provide optimal pain relief during and after cesarean section by offering individualized anesthetic care to women who appear to be more 'susceptible' to pain after surgery.
In a series of projects, an international research network is currently investigating the effect of pregnancy on pain modulation and ways to predict who will suffer acute severe pain and potentially chronic pain, by using simple pain tests and questionnaires in combination with genetic analysis. A relatively recent approach to investigate pain modulation is via the psychophysical measure of Diffuse Noxious Inhibitory Control (DNIC). This pain-modulating process is the neurophysiological basis for the well-known phenomenon of 'pain inhibits pain' from remote areas of the body. The DNIC paradigm has evolved recently into a clinical tool and simple test and has been shown to be a predictor of post-operative pain. 5 Since pregnancy is associated with decreased pain sensitivity and/or enhanced processes of pain modulation, using tests that investigate pain modulation should provide a better understanding of the pathways involved with pregnancy-induced analgesia and may help predict pain outcomes during labor and delivery. For those women delivering by cesarean section, a DNIC test performed prior to surgery along with psychosocial questionnaires and genetic tests should enable one to identify women prone to suffer severe post-cesarean pain and persistent pain. These clinical tests should allow anesthesiologists to offer not only personalized medicine to women with the promise to improve well-being and satisfaction, but also a reduction in the overall cost of perioperative and long term care due to pain and suffering. On a larger scale, these tests that explore pain modulation may become bedside screening tests to predict the development of pain disorders following surgery.
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Part 2: Mechanical Temporal Summation (mTS) Assessment
1. On the woman s forearm, the researcher applies a 180 gram von Frey filament once or twice to familiarize with the pinprick sensation. Then it is applied 11 times within a 1 cm diameter circle. After one touch, the woman is asked to rate the pinprick pain on a 0-100 verbal numerical pain scale. Then ten consecutive touches are applied at random locations with a 1 second interstimulus interval and the subject is asked to rate the pain of the 10th application.
Part 3: Diffuse Noxious Inhibitory Control (DNIC) Assessment
1. In a private exam room, the pregnant woman is seated in a comfortable position with a pillow placed in her lap. Women are told that smalltalk and conversation will not take place during the test in order to obtain consistent results. Women are asked to concentrate as best they can on the instructions that are described to them. The researcher follows a script to administer instructions. First, the 11-point verbal numerical pain scale is explained and then the test is briefly explained. 2. The heat thermode is carefully placed on the inside part of the woman's dominant volar forearm and is secured with a Velcro strap. The woman is asked to relax her arm while keeping the thermode in the same position. 3. The first part of the test involves familiarizing the woman with two distinct heat sensations and getting her used to rating the painful sensation upon request. The thermode increases and decreases at 8°C/sec from 32°C to 43°C and then again from 32°C to 44°C. Each target temperature, first 43°C and 44°C, remains for 7 seconds. The interstimulus interval is set to 2 seconds. The increasing/decreasing rate and interstimulus interval settings remain at 8°C/sec and 2 seconds, respectively, throughout the entire procedure. When not activated, the thermode rests at a baseline temperature of 32°C. The subject is asked to rate the pain on an 11-point verbal numerical pain scale six seconds after the thermode reaches the target temperature. 4. The next part of the test involves applying three consecutive temperatures to determine the temperature the woman reports with a pain intensity of 6 on the 0-10 scale. This is done by first heating the thermode to 45, 46 and 47˚C in random order. Depending on the responses of the woman for each temperature, the range of the three temperatures will be increased or decreased by 1˚C. The thermode is not able to reach temperatures above 48˚C. 5. The pain-6 temperature is then confirmed. 6. Now the thermode is removed from the woman s forearm for at least 5 minutes. This is a good time for a subject to complete questionnaires and paperwork. 7. After at least 5 minutes, the thermode is placed in the same position on the woman s forearm. 8. The next part of the test involves the thermode heating up to the pain-6 temperature for 30 seconds. The woman is asked to rate the pain at 0, 10, 20, and 30 seconds during the test stimulus. This 30 second heat stimulus is the first test stimulus. 9. Again, the thermode is removed from the woman s forearm for at least 5 minutes, during which time more questionnaires and paperwork may be completed. 10. After at least 5 minutes, the thermode is placed once again in the same position on the woman s forearm. 11. For the last part of the test, the DNIC pathway will be tested with the hot water bath conditioning stimulus. The water in the water bath is kept at a constant 46.5˚C. The woman submerges her entire hand (the non-dominant one) until the wrist in the water for a full minute and during the last 30 seconds of the minute the thermode heats up to the same pain-6 temperature. For the first 30 seconds, the woman is asked to rate every 10 seconds the painful sensation generated by the hand in the water bath. Then, for the last 30 seconds, she is asked to rate the painful sensation caused by the thermode (at 40, 50 and 60 seconds time points).
Part 4: Calculation of DNIC and mTS
1. Mechanical temporal summation is calculated by subtracting the pain rating after the 1st touch from the pain rating after the 10th touch. 2. To calculate a DNIC score, the average of the last three pain ratings or the last pain rating of the unconditioned test stimulus is subtracted from the average of the last three pain ratings or the last pain rating of the conditioned test stimulus, respectively.
